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binds to a structured element within the HIV-1 ISS that, similar to EBV HP4, forms a hairpin that contains a UU internal loop motif. In HP4, however, the UU/UU motif is closer to the 7 7 hnRNP A1 binding motif and the 3' splice site, which in HP4 overlaps this motif (Fig. 1A) .
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We also tested several other RNA-binding proteins that are predicted to be direct interactors or interact with hnRNP U, were also tested. While NONO failed to show any significant enrichment 8 4 compared to the IgG control, PSF (involved in mRNA processing (18)) precipitated the intronic 8 5 region (Fig. 1B) .
6
To identify additional protein interactors that may not directly associate with the intronic region, a pull-down assay was performed using biotinylated "bait" RNAs to precipitate interacting 8 8
proteins from human B cell lysates. Various sized proteins were pulled down under different wash stringencies (Fig. S1 ); Mass spectrometry (MS) was used to identify two bands that 9 0 appeared in both medium and high stringency conditions. Consistent with in silico predictions 9 1 and RIP, one band (around 37 kDa; Fig. S1 ) identified by MS was for hnRNP A1. Another band 9 2 4 (37-50 kDa; Fig. S1 ) was found to be very prominent, even under high stringency washes. When 9 3 identified via MS, the highest confidence result was for actin (MS results are in Table S2 ). RIP with anti-actin antibody confirmed that the intronic region was precipitated. Interestingly, only 9 5 the intron between exon 7 and 8 could be amplified in the precipitated material (Fig. 1C) . A 4- fold enrichment (vs. IgG control) was observed when qPCR was carried out with primers 9 7 amplifying the intron; however, unlike the RIPs for other interactors that precipitated both pre-9 8 mRNA (Fig. 1B) and intron (Fig. S2) , primers designed to amplify the intron-exon junction quickly to capture the substrate with RIPs.
The association with actin was a surprise-nuclear actin is known to play roles in regulating actin, inhibiting actin polymerization (21). Consistent with a role for actin in stimulating
splicing, the levels of unspliced transcripts remained relatively the same, while the spliced 1 1 1 isoform levels showed a significant decrease over time via end-point RT-PCR ( Fig. 2A ) and RT- This preliminary observation points to a potential role for nuclear actin in the regulation of EBV example, a STRING analysis of validated interactors (Table S3) between hnRNP A1, hnRNP U and HuR, where HuR also has associations with actin.
Additionally, hnRNP U was previously shown to interact with actin (18). The roles of these 1 1 8
protein-protein associations, as well as the interactions with the LMP2 intron sequence/structure 1 1 9 (e.g. the UU/UU motif on HP4) require additional study. Future work will elucidate these roles, 
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Detailed Materials and Methods can be found in Text S1. The observations presented here are preliminary. Although we have validated several direct and indirect RNA-protein interactions in the intronic region, we are missing a map of the protein- protein interactions that form the RNP, we lack information on the exact roles of each interaction 1 2 8 (in repression or stimulation of splicing) and the timing of these associations. We have suggestive results for actin, which point to a stimulatory roles for this association in splicing of 1 3 0 this structured intronic region. However, we do not know how widespread are the effects of 1 3 1 disrupting actin on splicing across EBV (and human) RNAs. These limitations, however, suggest 1 3 2 many additional future analyses to parse out the roles of RNA structure and associations in The authors declare that they have no competing interests. and final approval of the version to be published. All authors read and approved the final normalized to control RIP with IgG. *n=1; ** n=2; ***n=3 All primer sequences used for the experiments are included in Table S4 . housekeeping gene HPRT and plotted as a fold difference compared to the control at each time 1 8 0 point. All data represents the mean (with standard deviation) from two independent experiments. 1 8 1 (*p < 0.05). All primer sequences used for the experiments are included in Table S4 . control RIP with IgG. *n=1; ** n=2; ***n=3 1 9 2 Table S1 . RBPmap predictions of proteins predicted to bind motifs in the LMP2 structured 1 9 3 intronic region. Table S2 . Mass spectrometry results on isolated silver stained bands (See Fig. S2 ) from biotin pulldown experiments. Table S4 . List of primers. 
